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Detailed Action 

Claims 1-7, 10, 11, 13, 21-25, 27, 31, 34, 36-38, 40-42, 45, 47, 106, 126, 128, 151, 
167, 197 and 259-272 are pending in tliis application for examination and are now 
under consideration. 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 08/15/2006, 

01/03/2007 and 09/09/2008 are in compliance with the provisions of 37 CFR1.97. 
Accordingly, the IDS is considered and initialed by the examiner. 

Priority 

Acknowledgment Is made of applicants' claim for priority under 35 U.S.C. 119(e), 
this application Is a 371 PCT/US04/25932, filed on 08/11/2004 which claims benefit of 
the Provisional application 60/494,472 filed on 08/1 1/2003. 

Objections to Abstract 

The Abstract of the disclosure is objected to because, Abstract should be on a 

separate sheet of paper. Correction is required. See MPEP § 608.01(b). 

Claim Objections 

ClalmlO is objected to, due to the following Informalities: 

Claim 10 as written is grammatically awkward; examiner suggests inserting "of 
after "oxidation" in line 2 of the claim. 

Claim Rejections: 35 USC § 112, first paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and using 
it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

Enablement 
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Claims 1 , 2, 4, 6, 7, 1 0, 1 1 , 1 3, 21 -25, 27, 31 , 34, 36-38, 40-41 , 45, 47, 1 06, 1 26, 
128, 151, 167, 197, 259-265 and 267-272 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification while being enabling for an isolated polynucleotide 
of SEQ ID NO: 23 encoding a polypeptide of SEQ ID NO: 24 having laccase activity, 
vectors, isolated host cells comprising the polynucleotide and methods for making and 
using said polypeptide, does not reasonably provide enablement for any isolated 
polynucleotide having at least 90%-95% sequence identity with an isolated 
polynucleotide of SEQ ID NO: 23 and encoding a polypeptide having laccase activity 
(as in claims 1 , 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 31, 34, 36-38, 197, 267, 268, 269 
and 272), vectors (as in claims 40-42), host cells comprising said polynucleotides (as in 
claims 45 and 47) and methods for making and using said polypeptide (as in claims 
106, 126, 128, 151, 167, 259-265, 270 and 271). The specification does not enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
use the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is 
required are summarized in In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988)) as follows: (1) the quantity of experimentation necessary, (2) the amount of 

direction or guidance presented, (3) the presence or absence of working examples, (4) 
the nature of the invention, (5) the state of the prior art, (6) the relative skill of those in 
the art, (7) the predictability or unpredictability of the art, and (8) the breadth of the 
claim(s). 
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Claims 1, 2, 4, 6, 7, 10, 11, 13, 21-25, 27, 31, 34, 36-38, 40-41, 45, 47, 106, 126, 
128, 151, 167, 197, 259-265 and 267-272 are so broad as to encompass any isolated 
polynucleotide having at least 90%-95% sequence identity with an isolated 
polynucleotide of SEQ ID NO: 23 and encoding a polypeptide having laccase activity 
(as in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 31, 34, 36-38, 197, 267, 268, 269 
and 272), vectors (as in claims 40-42), host cells comprising said polynucleotides (as in 
claims 45 and 47) and methods for making and using said polypeptide (as in claims 
106, 126, 128, 151, 167, 259-265, 270 and 271). The scope of the claims is not 
commensurate with the enablement provided by the disclosure with regard to the 
extremely large number of polynucleotides and encoded polypeptides broadly 
encompassed by the claims. Since the amino acid sequence of a protein encoded by a 
polynucleotide determines its structural and functional properties, predictability of which 
changes can be tolerated in a protein's amino acid sequence and obtain the desired 
activity requires a knowledge of and guidance with regard to which amino acids in the 
protein's sequence and the respective codons in its polynucleotide, If any, are tolerant of 
modification and which are conserved (i.e. expectedly intolerant to modification), and 
detailed knowledge of the ways in which the encoded proteins' structure relates to its 
function. However, in this case the disclosure is limited to an isolated polynucleotide of 
SEQ ID NO: 23 encoding a polypeptide of SEQ ID NO: 24 having laccase activity, 
vectors, isolated host cells comprising the polynucleotide and methods for making and 
using said polypeptide. It would require undue experimentation of the skilled artisan to 
make and use the claimed polynucleotides and encoding polypeptides that are having 
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at least 90%-95% nucleic acid sequence identity with the nucleic acid sequence of SEQ 
ID NO: 23 or a portion thereof and said polynucleotides encoding a polypeptide having 
laccase and peroxidase activities. The specification is limited to teaching the use of a 
polynucleotide sequence of SEQ ID NO: 23 encoding a polypeptide having laccase and 
peroxidase activities, but provides no guidance with regard to the making of variants 
and mutants or with regard to other uses. In view of the great breadth of the claims, 
amount of experimentation required to make and use the claimed polynucleotides and 
encoded polypeptides, the lack of guidance, working examples, and unpredictability of 
the art in predicting function from a polypeptide primary structure (for example, see 
Whisstock et al.. Prediction of protein function from protein sequence and structure. Q 
Rev Biophys. 2003, Aug. 36 (3): 307-340. Review), the claimed invention would require 
undue experimentation. As such, the specification fails to teach one of ordinary skill how 
to make and use the full scope of the polynucleotides and polypeptides encompassed 
by these claims. 

While enzyme isolation techniques, recombinant and mutagenesis techniques 
are known, and it is not routine in the art to screen for multiple substitutions or multiple 
modifications as encompassed by the instant claims, the specific amino acid positions 
within a protein's sequence where amino acid modifications can be made with a 
reasonable expectation of success in obtaining the desired activity/utility are limited in 
any protein and the result of such modifications is unpredictable. In addition, one skilled 
in the art would expect any tolerance to modification for a given protein to diminish with 
each further and additional modification, e.g. multiple substitutions. 
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Claims 1 , 2, 4, 6, 7, 1 0, 1 1 , 1 3, 21 -25, 27, 31 , 34, 36-38, 40-41 , 45, 47, 1 06, 1 26, 
128, 151, 167, 197, 259-265 and 267-272 as written are directed to random variant and 
mutant polypeptides having laccase and peroxidase activities and encoded by random 
mutants and variants of a polynucleotide comprising a nucleotide sequence of SEQ ID 
NO: 23 i.e., any isolated polynucleotide having at least 90%-95% sequence identity with 
an isolated polynucleotide of SEQ ID NO: 23 and encoding a polypeptide having 
laccase activity (as in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 31, 34, 36-38, 197, 
267, 268, 269 and 272), vectors (as in claims 40-42), host cells comprising said 
polynucleotides (as in claims 45 and 47) and methods for making and using said 
polypeptide (as in claims 106, 126, 128, 151, 167, 259-265, 270 and 271). The 
guidance provided by the applicants is limited and especially to an isolated 
polynucleotide of SEQ ID NO: 23 encoding a polypeptide of SEQ ID NO: 24 having 
laccase activity, vectors, isolated host cells comprising the polynucleotide and methods 
for making and using said polypeptide. However, polynucleotides having 90%-95% 
sequence identity to the nucleotide sequence of SEQ ID NO: 23, said polynucleotides 
encoding random variant and mutant polypeptides having laccase and peroxidase 
activities would clearly constitute undue experimentation. Furthermore, there is paucity 
of information in prior art that teaches laccase structures defining the catalytic domains, 
crystal structures and 3D model of a laccase and additionally having peroxidase activity. 
Therefore, enough guidance is not presented to the skilled artisan that enables the 
skilled artisan to identify amino acid residues that are amenable to changes and to 
identify variant structures of SEQ ID NO: 23 and encoding polypeptide with the 
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associated laccase and peroxidase function. Tlierefore, polynucleotides having 90%- 
95% sequence identity to the nucleotide sequence of SEQ ID NO: 23, said 
polynucleotides encoding random variant and mutant polypeptides having laccase and 
peroxidase activities, method of making and method of using said encoded polypeptides 
would clearly constitute undue experimentation (see scientific support below). 

Guo et al., (PNAS, 2004, Vol. 101 (25): 9205-9210) teach that the percentage of 
random single-substitution mutations, which inactivate a protein, using a protein 3- 
methyladenine DNA glycosylase as a model, is 34% and that this number is consistent 
with other studies in other proteins (p 9206, paragraph 4). Guo et al., {supra) further 
show that the percentage of active mutants for multiple mutations/changes appears to 
be exponentially related to this by the simple formula (0.66)'^^ X 100% where x is the 
number of mutations introduced (Table 1). Applying this estimate to the protein recited 
in the instant application, 90% sequence identity to the polynucleotide of SEQ ID NO: 
23 encoding the polypeptide as claimed in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 
31, 34, 36-38, 197, 267, 268, 269 and 272 allows up to 177 mutations/changes within 
the 1767 nucleotides of the encoding polynucleotide sequence of SEQ ID NO: 23. 

For argument sake, even if one assumes that 1/3 of the of the 177 nucleotide 
mutants/changes do not result in amino acid sequence changes, the number of likely 
nucleotide changes that produce amino acid changes will be still around 118 nucleotide 
changes within the 1767 nucleotides of the encoding polynucleotide sequence of SEQ 
ID NO: 23 and, thus, only (0.66)'^^^^ X 100% equivalent to 5.0 x lO'^" % of random 
mutants and encoded by a polynucleotide having 90% sequence identity to SEQ ID NO: 
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23 would be active. Similarly, applying this estimate to the protein recited in the instant 
application, (0.66)''^^ X 100% or 2.3 x 10"^ % of mutants having 95% sequence 
homology to the polynucleotide sequence of SEQ ID NO: 23 would be active. While 
these calculations are only estimates of the actual situation, they are presented to 
provide a basis for understanding the examiner's decision on which claim scope would 
require only routine expehmentation and which claim scope would reach a level which is 
undue. The guidance in the instant case and current techniques in the art (i.e., high 
throughput mutagenesis and screening techniques) would allow for finding a reasonable 
number of active mutants within hundred thousand inactive mutants of SEQ ID NO: 23, 
for example, applying this estimate to the protein recited in the instant application as in 
claim 3, 0.005% of mutants having 98% sequence identity to the polynucleotide 
sequence of SEQ ID NO: 23 would be active and this does not raise to the level of 
undue experimentation. But finding a few mutants within several billions to trillions or 
more, as in the claims to 90%-95% sequence identity to the polynucleotide sequence of 
SEQ ID NO: 23 would not be possible. While enablement is not precluded by the 
necessity for routine screening, if a large amount of screening is required, the 
specification must provide a reasonable amount of guidance with respect to the 
direction in which the experimentation should proceed (guided mutants) . Such guidance 
has jTot been provided in the instant specification. 

It is also noted that the art teaches several examples of how even small changes 
in structure can lead to changes in function. For example, Witkowski et al. 
(Biochemistry, 1999, Vol. 38: 11643-116150) teaches that one conservative amino acid 
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substitution transforms a p-ketoacyl synthase into a malonyl decarboxylase and 
completely eliminates p-ketoacyl synthase activity. Seffernick et al. (J. Bacteriol., 2001, 
Vol. 183 (8): 2405-2410) teaches that two naturally occurring Pseudomonas enzymes 
having 98% amino acid sequence identity catalyze two different reactions: deamination 
and dehalogenation, therefore having different function. 

The specification does not support the broad scope of the claims which 
encompass any isolated polynucleotide having at least 90%-95% sequence identity with 
an isolated polynucleotide of SEQ ID NO: 23 and encoding a polypeptide having 
laccase activity (as in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 31, 34, 36-38, 197, 
267, 268, 269 and 272), vectors (as in claims 40-42), host cells comprising said 
polynucleotides (as in claims 45 and 47) and methods for making and using said 
polypeptide (as in claims 106, 126, 128, 151, 167, 259-265, 270 and 271), because the 
specification does not establish: (A) a rational and predictable scheme for modifying 
specific nucleotides in the polynucleotide sequence of SEQ ID NO: 23 encoding a 
polypeptide having laccase and peroxidase activities; (B) a rational and predictable 
scheme for modifying any nucleic acid residue or an amino acid residue in the encoded 
polypeptide with an expectation of obtaining the desired biological function; (0) the 
tertiary structure of the molecule and folding patterns that are essential for the desired 
biological activity and tolerance to modifications; and (D) the specification provides 
insufficient guidance as to which of the essentially infinite possible choices is likely to be 
successful. 
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Thus, applicants have not provided sufficient guidance to enable one of ordinary 
skill in the art to make and use the claimed invention in a manner reasonably correlated 
with the scope of the claims broadly including polynucleotides and polypeptides with an 
enormous number of modifications. The scope of the claim must bear a reasonable 
correlation with the scope of enablement {In re Fisher, 166 USPQ 19 24 (CCPA 1975)). 
Without sufficient guidance, determination of polynucleotides and polypeptides having 
the desired biological characteristics is unpredictable and the experimentation left to 
those skilled in the art is unnecessarily, and improperly, extensive and undue. See In re 
Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988). 

Claim 45 (directed to a transformed cell comprising the nucleic acid of claim 1) is 
rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the enablement 
requirement, because, while claim 45 is enabling for an isolated host cell transformed 
with the synthetic nucleic acid as claimed, does not reasonably provide enablement for 
transgenic multi-cellular organisms or host cells within a multi-cellular organism that 
have been transformed with the synthetic nucleic acid. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention commensurate in scope with the claim. 

Claim 45 is so broad as to encompass transgenic multi-cellular organisms and 
host cells transformed with specific nucleic acids, including cells in vitro culture as well 
as within any multi-cellular organism. The scope of the claim is not commensurate with 
the enablement provided by the disclosure with regard to extremely large number of 
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transformed organisms broadly encompassed by the claims. While methods for 
transforming cells in vitro are well known in the art, methods for successfully 
transforming cells within complex multi-cellular organisms are not routine and are highly 
unpredictable. Furthermore, methods for producing a successfully transformed cell 
within the multi-cellular organism are unlikely to be applicable to transformation of other 
types of multi-cellular organism as multi-cellular organisms vary widely. However, in this 
case the disclosure is limited to only host cells in vitro. Thus, applicants have not 
provided sufficient guidance to enable one of ordinary skill in the art to make and use 
the claimed invention in a manner reasonably correlated with the scope of the claims 
broadly including the use of host cells within a multi-cellular organism for the production 
of polypeptide. The scope of claims must bear a reasonable correlation with the scope 
of enablement {In re Fislier, 166 USPQ 19 24 (CCPA)). Without sufficient guidance, 
expression of genes in a particular host cell and having the desired biological 
characteristics is unpredictable, the experimentation left to those skilled in the art is 
unnecessarily, and improperly, extensive and undue. See In re Wands 858 F. 2d 731, 8 
USPQ 2"^^ 1400 (Fed. Cir., 1988). It is suggested that the applicants limit the claim to " 
An isolated transformed host cell 

Written Description 

Claims 1 , 2, 4, 6, 7, 1 0, 1 1 , 1 3, 21 -25, 27, 31 , 34, 36-38, 40-41 , 45, 47, 1 06, 1 26, 

128, 151, 167, 197, 259-265 and 267-272 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
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reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Claims 1 , 2, 4, 6, 7, 1 0, 1 1 , 1 3, 21 -25, 27, 31 , 34, 36-38, 40-41 , 45, 47, 1 06, 1 26, 
128, 151, 167, 197, 259-265 and 267-272, as interpreted, are directed to a genus of 
nucleic acids wherein said nucleic acids encompass a large number of variant 
polynucleotides encoding polypeptides; i.e., any isolated polynucleotide having at least 
90%-95% sequence identity with an isolated polynucleotide of SEQ ID NO: 23 and 
encoding a polypeptide having laccase activity (as in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 
22-25, 27, 31, 34, 36-38, 197, 267, 268, 269 and 272), vectors (as in claims 40-42), 
host cells comprising said polynucleotides (as in claims 45 and 47) and methods for 
making and using said polypeptide (as in claims 106, 126, 128, 151, 167, 259-265, 270 
and 271). 

In University of California v. Eli Lilly & Co., 43 USPQ2d 1938, the Court of 
Appeals for the Federal Circuit has held that "A written description of an invention 
involving a chemical genus, like a description of a chemical species, 'requires a precise 
definition, such as by structure, formula, [or] chemical name,' of the claimed subject 
matter sufficient to distinguish it from other materials". As indicated in MPEP § 2163, the 
written description requirement for a claimed genus may be satisfied through sufficient 
description of a representative number of species by actual reduction to practice, 
reduction to drawings, or by disclosure of relevant, identifying characteristics, i.e., 
structure or other physical and/or chemical properties, by functional characteristics 
coupled with a known or disclosed correlation between function and structure, or by a 
combination of such identifying characteristics, sufficient to show that Applicant was in 
possession of the claimed genus. In addition, MPEP § 2163 states that a representative 
number of species means that the species which are adequately described are 
representative of the entire genus. Thus, when there is substantial variation within the 
genus, one must describe a sufficient variety of species to reflect the variation within the 
genus. 

In the instant case, there is no structure associated with functional limitations 



recited with regard to the members of the genus of polynucleotides encompassing a 
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large number of variant polynucleotides and encoding polypeptides; i.e., any isolated 
polynucleotide having at least 90%-95% sequence identity with an isolated 
polynucleotide of SEQ ID NO: 23 and encoding a polypeptide having laccase activity 
(as in claims 1, 2, 4, 6, 7, 10, 11, 13, 21, 22-25, 27, 31, 34, 36-38, 197, 267, 268, 269 
and 272), vectors (as In claims 40-42), host cells comprising said polynucleotides (as In 
claims 45 and 47) and methods for making and using said polypeptide (as In claims 
1 06, 1 26, 1 28, 1 51 , 1 67, 259-265, 270 and 271 ). 

A sufficient written description of a genus of polynucleotides may be achieved by 
a recitation of a representative number of polynucleotides defined by their nucleotide 
sequence or a recitation of structure-function correlated features common to members 
of the genus, which features constitute a substantial portion of the genus. While the 
specification in the instant application discloses the structure of an isolated 
polynucleotide of SEQ ID NO: 23 encoding a polypeptide of SEQ ID NO: 24 having 
laccase activity, vectors, Isolated host cells comprising the polynucleotide and methods 
for making and using said polypeptide and said polynucleotide (SEQ ID NO: 23) is not 
representative of the structure and function of all members of the claimed genus. The 
specification falls to disclose by any relevant, Identifying characteristics or functional 
properties of all the members of the genus i.e., any information as to the structures 
associated with functions. 

The genus of polynucleotides and encoding polypeptides required in the claimed 
invention is an extremely large structurally and functionally variable genus. While the 
argument can be made that the recited genus of polynucleotides is adequately 
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described by tlie disclosure of tine structure of an isolated polynucleotide of SEQ ID NO: 
23 encoding a polypeptide having laccase activity, since one could use structural 
homology to isolate those polynucleotide and encoding polypeptides recited in the 
claims. As taught by the art, even highly structurally homologous polynucleotides and 
encoded polypeptides do not necessarily share the same function. For example, 
Witkowski et al., (Biochemistry 38:11643-11650, 1999), teaches that one conservative 
amino acid substitution transforms a p-ketoacyl synthase into a malonyl decarboxylase 
and completely eliminates p~-ketoacyl synthase activity. Seffernick et al., (J. Bacteriol. 
183(8): 2405-2410, 2001), teaches that two naturally occurring Pseudomonas enzymes 
having 98% amino acid sequence identity catalyze two different reactions: deamination 
and dehalogenation, therefore having different function. Broun et al., (Science 
282:1315-1317, 1998), teaches that as few as four amino acid substitutions can convert 
an oleate 1 2-desaturase into a hydrolase and as few as six amino acid substitutions can 
transform a hydrolase to a desaturase. Therefore, the claimed genera of 
polynucleotides include encoding polypeptides having widely variable structure and 
associated functions, since minor changes in structure may result in changes affecting 
function and no additional information correlating structure with several distinct functions 
has been provided. 

Due to the fact that the specification only discloses an isolated polynucleotide of 
SEQ ID NO: 23 encoding a polypeptide having a laccase activity and the lack of 
description of any additional species/variants/mutants/recombinants by any relevant, 
identifying characteristics or properties or structure-function correlationship for the cited 
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distinct functions/activities, one of skill in the art would not recognize from the disclosure 
that applicant was in possession of the claimed invention. 

Applicant is referred to the revised guidelines concerning compliance with the 
written description requirement of U.S.C. 112, first paragraph, published in the Official 
Gazette and also available at www.uspto.gov . 

Allowable Subject Matter/Conclusion 

None of the claims are allowable. 

1. Claims 1, 2, 4, 6, 7, 10, 11, 13, 21-25, 27, 31, 34, 36-38, 40-41, 45, 47, 106, 
126, 128, 151, 167, 197, 259-265 and 267-272 are rejected under 35 U.S.C. 112, 
first paragraph, as failing to comply with the written description requirement and 
enablement. 

2. Claims 3, 5 and 266 are objected as they depend from rejected base claim, 
claim 1. 

Final Comments 

To insure that each document is properly filed in the electronic file wrapper, it is 

requested that each of amendments to the specification, amendments to the claims, 

Applicants' remarks, requests for extension of time, and any other distinct papers be 

submitted on separate pages. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ganapathirama Raghu whose telephone number is 571- 

272- 4533. The examiner can normally be reached between 8 am-4: 30 pm EST. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nashaat T. Nashed can be reached on 571-272-0934. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
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